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(54) MULTILAYER FILM AND CONTAINER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer film excellent in heat resistance, strength, 
sealability, transparency, flexibility, gas/moisture permeability and the like, and also to provide a 
container which sufficiently suppresses occurrence of bulging at a long time preservation of a 
chemical or the like, an aging reduction of a liquid content, a bag breaking or the like. 
SOLUTION: The multiplayer film comprises five layers, the first layer which is made of an 
intermediate/high-density linear ethylene a-olefin copolymer or aliphatic polyamide resin, the 
second layer which is made of a mixture of a resin containing a linear ultra-low density ethylene 
a-olefin copolymer as a main component and a modified polyolefin unsaturated carboxylate, the 
third layer which is made of a cyclic olefin copolymer, the fourth layer which is made of a mixture 
of a resin containing a linear ultra-low density ethylene a-olefin copolymer manufactured by using 
a metallocene catalyst as a main component and a modified polyolefin unsaturated carboxylate or 
the like, and the fifth layer which is made of an intermediate/high density linear ethylene a-olefin 
copolymer. The container comprises the first layer of the multilayer film as an outer layer, and the 
fifth layer as an inner layer. 



(51)Int.CI. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Are a multilayer film which consists of five layers, and the 1st layer and the 5th layer 
consist of density 0.930 - straight-chain-shape ethylene and an alpha olefin copolymer of 0.950 

g/cm 3 , Density 0.860 - straight-chain-shape super-low density ethylene and alpha olefin 

copolymer independence of 0.920 g/cm 3 by which the 2nd layer and the 4th layer were 
manufactured using (1) metallocene catalyst. Or density 0.860 manufactured using (2) metallocene 
catalysts - straight-chain-shape super-low density ethylene and an alpha olefin copolymer of 
0.920 g/cm 3 , A multilayer film in which it consists of resin which mixes high density polyethylene of 

density 0.955 - 0.970 g/cm 3 so that a content ratio of the high density polyethylene concerned 
may become 10 or less % of the weight of the whole, and the 3rd layer consists of a cyclic olefin 
copolymer. 

[Claim 2]Are a multilayer film which consists of five layers, the 1st layer consists of aliphatic 
polyamide resin, and the 2nd layer (1) density 0.860 - 70 to 30 % of the weight of straight-chain- 

shape super-low density ethylene and alpha olefin copolymers of 0.920 g/cm , Mixed resin with 30 
to 70 % of the weight of unsaturated-carboxylic-acid denaturation polyolefines, Or (2) density 0.860 

- straight-chain-shape super-low density ethylene and an alpha olefin copolymer of 0.920 g/cm , 
Unsaturated-carboxylic-acid denaturation polyolefine and high density polyethylene of density [ of 

0.955-0.970g/cm ] 3 , It consists of resin mixed so that a content ratio of said straight-chain-shape 
super-low density ethylene and alpha olefin copolymer, and said unsaturated-carboxylic-acid 
denaturation polyolefine may be set to 70:30-30:70 by a weight ratio, and so that a content ratio of 
said high density polyethylene may become 10 or less % of the weight of the whole, density 0.860 - 
straight-chain-shape super-low density ethylene and alpha olefin copolymer independence of 

0.920g[/cm ] 3 by which the 4th layer was manufactured by the 3rd layer consisting of a cyclic 
olefin copolymer using (1) metallocene catalyst — or, (2) Density 0.860 manufactured using a 
metallocene catalyst - straight-chain-shape super-low density ethylene and an alpha olefin 

copolymer of 0.920 g/cm 3 , High density polyethylene of density 0.955 - 0.970 g/cm 3 , A multilayer 
film in which it consists of resin mixed so that a content ratio of the high density polyethylene 
concerned may become 10 or less % of the weight of the whole, and the 5th layer consists of 
density 0.930 - straight-chain-shape ethylene and an alpha olefin copolymer of 0.950 g/cm. 
[Claim 3]The multilayer film according to claim 1 or 2 whose cyclic olefin copolymer is a 
hydrogenation thing of a copolymer of ethylene and cyclic olefin. 

[Claim 4]The multilayer film according to any one of claims 1 to 3 whose percentages of thickness 
of each class are layer [ 1st ] : 5 to 20%, layer [ 2nd ] : 10 to 40%, layer [ 3rd ] : 3 to 15%, layer 
[ 4th ] : 35 to 65%, and layer [ 5th ] : 3 to 15% to thickness of the whole film. 
[Claim 5]The multilayer film according to any one of claims 1 to 4 whose thickness of the whole 
film is 100-300 micrometers. 

[Claim 6]A container which is a container using the multilayer film according to any one of claims 1 
to 5, makes the 1st layer of the multilayer film concerned an outer layer, and makes the 5th layer a 
inner layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In a medical field, this invention relates to a multilayer film and a container 
suitable as charges of accommodation material, such as a drug solution and blood, especially in 
more detail about the container fabricated using a multilayer film and it. 
[0002] 

[Description of the Prior Art]Conventionally, polyethylene which is excellent in transparency, 
pliability, safety, etc. is widely used for flexible plastic containers of medical application, such as an 
infusion solution bag and a liquid medicine container, to use it for a flexible plastic container using 
the multilayer film which consists of various polyethylene system resin for the purpose of the 
improved efficiency of a plastic container is tried in recent years (JP,62-64363,A.) JP,63-248633,A, 
JP,3-277365,A, JP,4-266759,A, etc. Each multilayer film of an indication in these gazettes 
laminates polyethylene system resin or the copolymer in which density and the shape of a chain 
differ from the presentation of polymer, etc. 

[0003] However, each above-mentioned flexible plastic container had the problem that heat 
resistance, the tensile strength of a film, seal strength, blocking resistance, etc. were low, and also 
had the problem that the transparency and pliability of a film fell easily after heating of sterilization 
treatment etc. And since polyethylene system resin is resin which has gas permeation nature, if it 
carries out long term storage of the container with which the infusion solution etc. were sealed, air 
will invade in a container and it will swell up. As a result, the problem that appearance worsened, 
handling nature fell by the increase in a preservation space, or the graduation which displays 
volume shifted was caused. 
[0004] 

[Problem(s) to be Solved by the Invention]On the other hand, preparing the interlayer of the 
multilayer film which consists of polyethylene system resin the layer which consists of nylon is 
proposed by JP,60-55958,A in order to control the gas permeation nature of a flexible plastic 
container. However, since the infusion solution bag of the indication in the above-mentioned 
gazette could not raise a scarce thing and heat-sealing temperature to pliability, it had problems, 
like that the manufacturing efficiency of an infusion solution bag becomes low, and the 
transparency of a film is low. 

[0005] Moisture decreased by continuing at a long period of time and saving an infusion solution 
bag, since moisture permeability is large, nylon had a problem on which the concentration of an 
inner solution rises, and there was a possibility of producing a deposit, degradation, etc. of a crystal 
for the ingredient in an infusion solution bag in connection with this. On the other hand, the 
multilayer-structure thing using cyclic polyolefin is proposed for the purpose of raising both the 
gas cover nature (gas-barrier) and moisture cover nature (moisture barrier nature) of a flexible 
plastic container. It is following (a) as what showed multilayered constitution with polyolefine 
especially. The advanced-technology literature of - (d) can be illustrated. 
[0006](a) The multilayered container which provided the layer which consists of saturation 
norbornene system polymer as cyclic polyolefin (JP,4-276253,A) 

(b) multilayered sheet (JP,6-255053,A) which provided the layer which consists of amorphous 
polyolefin (cyclic polyolefin), such as norbornene system resin, 

(c) The multilayered sheet which sandwiches the polyolefin resin layer containing a cyclic polyolefin 
ingredient by a polyolefin layer (JP, 7-26651 7,A) 
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(d) multilayered container (JP,1 0-59345.A) which laminated the inside-and-outside layer which 
consists of line olefin system resin, and the interlayer who consists of a cyclic polyolefin system 
copolymer via the adhesion resin layer which consists of line ultra low density polyethylene 
However, the above (a) When the multilayer-structure thing indicated in the gazette of - (d) is 
applied to what consists of a comparatively thin film like an infusion solution bag and the gas and 
moisture cover nature according to the use concerned are obtained, it will be necessary to thicken 
the layer of cyclic polyolefin. As a result, the problem to which a film becomes firmly and weak 
arises. Since the low line ultra low density polyethylene of shock resistance and moisture cover 
nature is used as an adhesion resin layer, especially the multilayered container of an indication in 
the gazette of the above (d) is difficult to obtain the infusion solution bag with which it is satisfied 
of both pliability shock resistance gas cover nature and moisture cover nature. 
[0007]The purpose of this invention Then, heat resistance, blocking resistance, intensity, sealing 
nature, It excels in each characteristic of transparency, shock resistance, and pliability, the fall of 
the transparency by generating and heating of the pinhole at the time of heat sealing is prevented, 
and moreover the low multilayer film of gas permeation nature or moisture permeability is obtained, 
It is safe as medical application and is providing the container which fully controlled bulging going 
up by invasion of air when long term storage of the drug solution etc. is carried out, temporal 
reduction of content fluid, etc. 
[0008] 

[The means for solving a technical problem and an effect of the invention] The 1st multilayer film 
concerning this invention for solving an aforementioned problem, Are a multilayer film which 
consists of five layers, and the 1st layer and the 5th layer consist of density 0.930 - the straight- 
chain-shape ethylene and the alpha olefin copolymer of 0.950 g/cm 3 . The density 0.860 - straight- 

chain-shape super-low density ethylene and alpha olefin copolymer independence of 0.920 g/cm 
by which the 2nd layer and the 4th layer were manufactured using (1) metallocene catalyst, Or the 
density 0.860 manufactured using (2) metallocene catalysts - the straight-chain-shape super-low 
density ethylene and the alpha olefin copolymer of 0.920 g/cm 3 , It consists of resin which mixes 
high density polyethylene of density [ of 0.955-0.970g/cm ] 3 so that the content ratio of the high 
density polyethylene concerned may become 1 0 or less % of the weight of the whole, and the 3rd 
layer consists of a cyclic olefin copolymer. 

[0009]The 2nd multilayer film concerning this invention for solving an aforementioned problem, Are 
a multilayer film which consists of five layers, the 1st layer consists of aliphatic polyamide resin, 
and the 2nd layer (1) density 0.860 - 70 to 30 % of the weight of the straight-chain-shape super- 
low density ethylene and the alpha olefin copolymers of 0.920 g/cm 3 , Mixed resin with 30 to 70 % of 
the weight of unsaturated-carboxylic-acid denaturation polyolefines, Or (2) density 0.860 - the 

straight-chain-shape super-low density ethylene and the alpha olefin copolymer of 0.920 g/cm , 
Unsaturated-carboxylic-acid denaturation polyolefine and high density polyethylene of density [ of 

0.955-0.970g/cm ] 3 , It consists of resin mixed so that the content ratio of said straight-chain- 
shape super-low density ethylene and alpha olefin copolymer, and said unsaturated-carboxylic-acid 
denaturation polyolefine may be set to 70:30-30:70 by a weight ratio, and so that the content ratio 
of said high density polyethylene may become 10 or less % of the weight of the whole, the density 
0.860 - the straight-chain-shape super-low density ethylene and the alpha olefin copolymer 
independence of 0.920g[/cm ] 3 by which the 4th layer was manufactured by the 3rd layer 
consisting of a cyclic olefin copolymer using (1) metallocene catalyst — or, (2) The density 0.860 
manufactured using the metallocene catalyst - the straight-chain-shape super-low density 
ethylene and the alpha olefin copolymer of 0.920 g/cm , High density polyethylene of density 0.955 

- 0.970 g/cm 3 , It consists of resin mixed so that the content ratio of the high density polyethylene 
concerned may become 10 or less % of the weight of the whole, and the 5th layer consists of 
density 0.930 - the straight-chain-shape ethylene and the alpha olefin copolymer of 0.950 g/cm 3 . 
[0010]By the way, for these people, the 1st layer (outermost layer) and the 5th layer (innermost 
layer) are ethylene and the alpha olefin copolymer of semi-gross density (density 0.925 - 0.950 
g/cm 3 grade) previously. The 2nd and the 4th layer with ethylene and an alpha olefin copolymer of 
low density (below 0.920 g/cm 3 ). The 3rd layer has proposed a multilayer film which are ethylene 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 2010/01/22 



JP,2002-301796,A [DETAILED DESCRIPTION] 



3/12 ^— v 



and the alpha olefin copolymer of semi-gross density (0.925-0.950g/cm 3 ), and a container using 
the multilayer film concerned (JP,7-96589,A). This container is extremely excellent in heat 
resistance, blocking resistance, tensile strength, pliability, transparency, sealing nature, etc., and is 
widely used in recent years as what can fully control a fall of transparency after heating of 
sterilization treatment etc., or pliability. 

[001 1]However f since the whole film was what has gas permeation nature, after it had sealed an 
infusion solution etc., when long term storage is carried out, as for a multilayer film of an indication 
in the above-mentioned gazette, a problem that a container swells up is not solved. On the other 
hand, although the 1st and 2nd multilayer films concerning this invention are common at a point 
which uses polyolefin system resin as the main ingredients, It has a point of difference with a 
multilayer film of the above-mentioned gazette, and the focus of this invention to have arranged 
[ having arranged a cyclic olefin copolymer on the 3rd layer, and ] straight-chain-shape super-low 
density ethylene and an alpha olefin copolymer which used a metallocene catalyst for the 4th layer 
and was manufactured. 

[0012]Pliability, intensity, shock resistance, gas cover nature, and moisture cover nature of the 
whole multilayer film can be made good, maintaining the adhesive property of the 3rd layer and the 
5th layer by allotting a layer which turns into the 4th layer from the above-mentioned specific 
resin, and making the thickness into 35 to 65% of the whole further here. Intensity of a container 
outside surface can be made into sufficient thing by allotting a layer which consists of ethylene and 
an alpha olefin copolymer high-density to the 1st layer, or aliphatic polyamide resin used as the 
outermost layer of a container. 

[0013]And by allotting a layer which turns into the 3rd layer that is an interlayer from a cyclic 
olefin copolymer excellent in gas cover nature, Even if it is a case where long term storage is 
carried out where an infusion solution etc. are sealed in a container which consists of a multilayer 
film of this invention concerned, blister going up of a container accompanying invasion of air can 
fully be prevented. Therefore, according to the 1st and 2nd multilayer films concerning above- 
mentioned this invention. Outstanding heat resistance which a multilayer film of an indication has in 
JP,7-96589,A, Outstanding gas and moisture cover nature, and a good adhesive property between 
each class are realizable, maintaining each characteristic of blocking resistance, tensile strength, 
sealing nature, transparency, and pliability, and the characteristic that a fall of transparency by 
generating and heating of a pinhole at the time of heat sealing is prevented. 
[0014]The 1st and 2nd multilayer films concerning above-mentioned this invention are suitably 
used in a use of medical-application materials, such as each of above-mentioned characteristics, a 
division infusion solution bag, and a blood bag. As for a cyclic olefin copolymer which constitutes 
the 3rd layer, in the 1st and 2nd multilayer films concerning above-mentioned this invention, it is 
preferred that it is a hydrogenation thing of a copolymer of ethylene and cyclic olefin. In this case, 
an effect of raising heat resistance, transparency, degradation-proof nature, moisture cover nature, 
and gas cover nature of a multilayer film will become still higher. 

[0015]In the 1st and 2nd multilayer films of the above, it is preferred for a rate of thickness of 
each class that 3 to 15% and the 4th layer are [ the 1 st layer / 5 to 20% and the 2nd layer / 35 to 
65% and the 5th layer ] 3 to 15% to thickness of the whole film in 10 to 40% and the 3rd layer. By 
setting up thickness of each class as mentioned above, each characteristic of heat resistance, 
blocking resistance, intensity, sealing nature, pinhole-proof nature at the time of heat sealing, 
transparency, nebula-proof nature at the time of heating, pliability, gas cover nature, and moisture 
cover nature can be demonstrated with sufficient balance. 

[0016]As for thickness of the whole film, it is preferred that it is 100-300 micrometers from a 
viewpoint of using for flexible plastic containers of medical application, such as an infusion solution 
bag and a liquid medicine container. Using a multilayer film of above-mentioned this invention, a 
container concerning this invention makes the 1st layer of the multilayer film concerned an outer 
layer, and makes the 5th layer a inner layer. According to the container of above-mentioned this 
invention, invasion of air into a container can be prevented without spoiling fundamental character, 
such as transparency, pliability, and heat resistance, and a problem of a fall of handling nature by a 
fall of appearance accompanying a container swelling up, degradation of content fluid, and increase 
in a preservation space can be solved. 

[001 7]A container of above-mentioned this invention is suitably used in a field of medical 
containers, such as an infusion solution bag and a blood bag. 
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[0018] 

[Embodiment of the Invention] Hereafter, the multilayer film of this invention and the container 
using it are explained in detail. Based on [ each ] regulation of The American Society for Testing 
and Materials (ASTM), the property value specified in this invention. Density applies to ASTM 
D1505 correspondingly, a melt flow rate (MFR) applies to ASTM D1238 correspondingly, the melting 
point applies to ASTM D2117 correspondingly, and it measures. 

[0019]First, resin, copolymer, and elastomer which are used for each class of the multilayer film of 
this invention are explained. 

[The 1st layer] Since the 1st layer in the multilayer film of this invention turns into the outermost 
layer of the container of this invention, excelling in a mechanical strength (especially tensile 
strength) and heat resistance is called for. 

[0020]So, in the resin which constitutes the 1st layer in the multilayer film of this invention, it is (I). 
The straight-chain-shape ethylene and the alpha olefin copolymer (L-PE), or (II) aliphatic 

polyamide resin of density 0.930 - 0.950 g/cm 3 is used. When the 1st multilayer film applied to this 
invention when using the copolymer (L-PE) of the above-mentioned (I) for the 1st layer is obtained 
and it uses aliphatic polyamide resin of the above-mentioned (II), the 2nd multilayer film concerning 
this invention is obtained. 

[0021]It is preferred to use the copolymer of the above-mentioned (I) as the characteristic of the 
1st layer, when heat-sealing temperature cannot be lowered, and when thinking gas cover nature 
and intensity as important, it is preferred to use aliphatic polyamide resin of the above-mentioned 
(II). Even if it is a case of the above-mentioned (I), it is possible by using a specific thing for resin 
of the 2nd layer to make the gas cover nature into the further outstanding thing so that it may 
mention later. The density of the above-mentioned (I) as the straight-chain-shape ethylene and an 

alpha olefin copolymer (L-PE) which is 0.930-0.950g/cm 3 (it is in inside and a high density area), 
Although not limited to this, the ethylene and the alpha olefin copolymer of the straight chain 
shape manufactured by the low-pressure polymerizing method using a Ziegler catalyst currently 
used widely as a resin material of a medical container are mentioned. 

[0022]When the density of the straight-chain-shape ethylene and the alpha olefin copolymer (L- 
PE) used for the 1st layer is less than a mentioned range, there is fear of blocking or a heat- 
resistant fall. On the other hand, when density exceeds a mentioned range, there is fear of a 
transparency fall. As for especially the density of said copolymer, it is preferred that it is 0.935- 
0.945g/cm 3 also in a mentioned range, and it is more preferred that it is a 0.940 g/cm 3 grade. As 
for the straight-chain-shape ethylene and the alpha olefin copolymer (L-PE) used for the 1st layer, 
it is preferred that the melt flow rate (MFR) is 1.5-2.5g/10 minutes (190 **), and it is [ the melting 
point ] preferred that it is 120-130 **. When MFR and the melting point satisfy said range, the 
mechanical strength of the 1st layer and heat resistance can be made into the further outstanding 
thing. 

[0023]As alpha olefin in said copolymer, For example, the alpha olefin of 3-12 is mentioned for 
carbon numbers, such as propylene, 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene, 1- 
heptene, 1-octene, 1-nonene, 1-decene, 1-undecene, and 1-dodecen. As an example of the 
copolymer of the above-mentioned (I), they are the Ziegler type straight-chain-shape ethylene and 
1-butene copolymer by Mitsui Chemicals, Inc. [Trade name "ULTZEX 4020B" and density 
0.940g/cm 3 , MFR2.1g/10 minutes (190 **)] The trade name made from trade name "SUMIKASEN" 
Idemitsu Petrochemistry by Sumitomo Chemical Co., Ltd. "MOATEKKU", etc. are mentioned. 
[0024]On the other hand, as aliphatic polyamide resin of the above-mentioned (II), Nylon (Ny), such 
as nylon 6, Nylon 66, Nylon 12, and Nylon 612, etc. are mentioned, for example. Especially, the 
nylon 6 or Nylon 12 to which degradation by decomposition light at the time of elevated- 
temperature sterilization of autoclave sterilization, hot water sterilization, etc. does not take place 
easily is used. It is good also considering the 1st layer as a two-layer structure of nylon 6 and 
Nylon 1 2. As an example of aliphatic polyamide resin of the above-mentioned (II), the nylon 6 by 
Toray Industries, Inc. (trade name "Amilan"), Mitsubishi Chemical nylon 6 (trade name 
"NOVAMID"), etc. are mentioned. 

[0025] As for the rate of the thickness of the 1st layer, it is preferred to consider it as 5 to 20% to 
the thickness of the whole multilayer film. When the rate of the thickness of the 1st layer is less 
than a mentioned range, there is a possibility that the mechanical strength and heat resistance of a 
multilayer film or a container may become insufficient. On the other hand, even if it thickens 
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across a mentioned range, there is no big change in a mechanical strength or heat resistance, and 
there is a possibility that the pliability of a multilayer film may fall conversely. As for especially the 
rate of the thickness of the 1st layer, it is preferred that it is 5 to 15% also in a mentioned range. 
[0026][The 2nd layer] The pliability excellent in the multilayer film is given to the 2nd layer in the 
multilayer film of this invention, without spoiling shock resistance, gas and moisture cover nature, 
and heat resistance, Making [ good ]-adhesion with 1st layer (outermost layer of container) and 3rd 
layer (interlayer of container) that consists of cyclic olefin copolymer mentioned later ** is 
required. Then, the resin which constitutes the 2nd layer in the multilayer film of this invention is 
set up according to the resin which constitutes the 1st above-mentioned layer. 
[0027]When using the ethylene and the alpha olefin copolymer of said (I) for the 1st layer (i.e., 
when manufacturing the 1st multilayer film concerning this invention), (1) The density 0.860 
manufactured using the metallocene catalyst - the straight-chain-shape super-low density 
ethylene and the alpha olefin copolymer of 0.920 g/cm 3 (Metallocene-VLDPE), Or the density 
0.860 manufactured using (2) metallocene catalysts - the straight-chain-shape super-low density 
ethylene and the alpha olefin copolymer of 0.920 g/cm 3 (Metallocene-VLDPE), The resin which 
mixes high density polyethylene (HDPE) of density 0.955 - 0.970 g/cm 3 so that the content ratio of 
the HDPE concerned may become 10 or less % of the weight of the whole is used. 
[0028]On the other hand, when using aliphatic polyamide resin of said (II) for the 1st layer (i.e., 
when manufacturing the 2nd multilayer film concerning this invention), (1) Density 0.860 - 30 to 70 
% of the weight of the straight-chain-shape super-low density ethylene and the alpha olefin 

copolymers of 0.920 g/cm 3 (VLDPE), Mixed resin with 70 to 30 % of the weight of unsaturated- 
carboxylic-acid denaturation polyolefines (de-PE), Or (2) density 0.860 - the straight-chain-shape 

super-low density ethylene and the alpha olefin copolymer of 0.920 g/cm 3 (VLDPE), Unsaturated- 
carboxylic-acid denaturation polyolefine (de-PE) and high density polyethylene (HDPE) of density 
0.955 - 0.970 g/cm 3 , The resin mixed so that the content ratio of said VLDPE and said de-PE may 
be set to 30:70-70:30 by a weight ratio, and so that the content ratio of said HDPE may become 
1 0 or less % of the weight of the whole is used. 

[0029](in the case of the 1st multilayer film) The 2nd layer in the 1st multilayer film of this 
invention is explained first. In the multilayered container of the indication, straight-chain-shape 
ultra low density polyethylene (VLDPE) is used for JP,10-59345,A (the above-mentioned gazette 
(d)) in order to paste up the layer of the ethylene and the alpha olefin copolymer which constitutes 
an inside-and-outside layer, and the layer of the cyclic olefin resin which constitutes an interlayer. 
[0030] However, general-purpose VLDPE is what (Ziegler-VLDPE) was manufactured by the low- 
pressure polymerizing method using the Ziegler catalyst, Since it has the problem that moisture 
cover nature is not enough, in order to maintain the moisture cover nature of the whole multilayer 
film, it will be necessary to enlarge moisture and thickness of the 3rd layer (interlayer) aiming at 
improvement in gas cover nature. As a result, the cyclic olefin copolymer which constitutes the 3rd 
layer originates in a hard and weak thing, and the problem to which the pliability of the whole 
multilayer film falls arises so that it may mention later. 

[0031]On the other hand, in the 1st multilayer film of this invention. To adhesion with the layer 
which consists of a cyclic olefin copolymer which constitutes the 3rd layer, and the layer which 
consists of straight-chain-shape ethylene and an alpha olefin copolymer which constitutes the 1st 
layer. The density 0.860 manufactured using the metallocene catalyst - the straight-chain-shape 

super-low density ethylene and the alpha olefin copolymer of 0.920 g/cm 3 (Metallocene-VLDPE), 
or the mixed resin which uses the Metallocene-VLDPE concerned as the main ingredients is used. 
[0032]Here with the ethylene and the alpha olefin copolymer manufactured using the metallocene 
catalyst. For example, the ethylene and the carbon number which are manufactured using 
transition metals, such as a zirconium, hafnium, and titanium, and a complex (metallocene) with 
cyclopentadienyl, indenyl, fluorenyl, etc. as a catalyst say a copolymer with the alpha olefin of 3-12. 
In this invention, what is straight chain shape and is super-low density is used. Since itself has a 
certain amount of moisture cover nature unlike above-mentioned Ziegler-VLDPE, said 
Metallocene-VLDPE does not have to make the 3rd layer so thick, and can maintain the pliability 
and shock resistance which were moreover excellent in the whole multilayer film. 
[0033]About a difference of the multilayer film in the case where Metallocene-VLDPE is used for 
the 2nd layer, and the case where Ziegler-VLDPE is used, and the characteristic about the 
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container using it, it is clear by comparison with Examples 1 and 2 and the comparative example 3 
which are mentioned later. In the 1st multilayer film of this invention, Metallocene-VLDPE used as 
the main ingredients of the resin which constitutes the 2nd layer is asked for the density being 
0.860-0.920g/cm 3 . When the density of Metallocene-VLDPE is less than a mentioned range, there 
is a possibility that the ****** of a film may fall. On the other hand, when density exceeds a 
mentioned range, there is a possibility that pliability may fall. As for especially the density of said 

copolymer, it is preferred that it is 0.890-0.91 5g/cm 3 also in a mentioned range. 

[0034]As for said Metallocene-VLDPE, it is preferred that the melt flow rate (MFR) is 0.5-20g/10 

minutes (190 **), and it is more preferred that they are 1-10g/10 minutes (190 **). As an example 

of Metallocene-VLDPE in which density is 0.860-0.920g/cm 3 , they are the metallocene system 

straight-chain-shape super-low density ethylene and 1-hexene copolymer by Mitsui Chemicals, 

Inc. [Trade name "Evolue" and density 0.901 g/cm 3 , MFR1.5g/10 minutes (190 **)] ** is 

mentioned. 

[0035]To the resin which constitutes the 2nd layer in the 1st multilayer film, above-mentioned 

Metallocene-VLDPE is used independently, and also density 0.955 - 0.970 g/cm° high density 
polyethylene (HDPE) are mixable if needed in order to mention heat resistance and intensity. In 
this case, the mixing ratio of said HDPE is set up become 10 or less % of the weight of the whole 
mixed resin which constitutes the 2nd layer in the 1st multilayer film. Even if it makes the mixing 
ratio of HDPE more than said range, improvement in the performance of a film will not be able to 
be expected, but pliability will fall on the contrary. 

[0036]Here, as said high density polyethylene, a copolymer with the alpha olefin of the carbon 
numbers 3-12 other than the homopolymer of ethylene is mentioned. In this case, although the 
content ratio in particular of alpha olefin is not limited, it is usually set up in the 0.1-5-mol% of 
range. As for said high density polyethylene, it is preferred that the MFR is 1-30g/10 minutes (190 
**). As an example of density [ of 0.955-0.970g/cm ] 3 high density polyethylene, high density 

polyethylene by Mitsui Chemicals, Inc. (a trade name "high ZEKKUSU".) Density 0.965g/cm 3 , 
MFR15g/10 minutes (190 **), The trade name "SUTAFUREN" made from trade name "show 
REXX" Nippon Oil Chemicals the trade name made from Idemitsu Petrochemistry "Idemitsu 
polyethylene", the trade name by Asahi Chemical Co., Ltd. "SANYO ENGINEERING & 
CONSTRUCTION", and by Showa Denko K.K., etc. are mentioned. 

[0037]The 2nd layer in (the case of the 2nd multilayer film), next the 2nd multilayer film of this 
invention is explained. In the 2nd multilayer film of this invention, aliphatic polyamide resin excellent 
in shock resistance and gas cover nature is adopted as resin which constitutes the 1st layer. On 
the other hand, this aliphatic polyamide resin does not have enough moisture cover nature. 
Therefore, it becomes a more desirable mode from a viewpoint of performance maintenance of a 
multilayer film to use the resin provided with the outstanding gas cover nature, moisture cover 
nature, and shock resistance like Metallocene-VLDPE also about the 2nd layer in the 2nd 
multilayer film of this invention. 

[0038] However, the 2nd layer in the multilayer film of this invention is what serves as the 2nd layer 
from the outermost layer when applied to containers, such as a liquid medicine container, It is 
located in the outside of the 3rd layer (after-mentioned) excellent in gas and moisture cover 
nature, and the layer which consists of resin excellent in moisture cover nature is provided in the 
4th layer that moreover becomes the inside [ layer / 3rd ] so that it may mention later. In addition, 
the aliphatic polyamide (especially nylon) of the 1st layer which is the outermost layer is resin 
whose shock resistance is comparatively good. Therefore, strict moisture cover nature or shock 
resistance are not required of the 2nd layer, and Ziegler-VLDPE etc. which are used widely can be 
used for it. 

[0039]There is the feature that the welding nature of the aliphatic polyamide resin which 
constitutes the 1 st layer in the 2nd multilayer film is not enough. So, to resin of the 2nd layer 
aiming at adhesion with the 3rd layer, unsaturated-carboxylic-acid denaturation polyolefine (de- 
PE) may be mixed at an above-mentioned rate for the purpose of adhesive improvement. Namely, 
to the 2nd layer in the 2nd multilayer film. As mentioned above, density 0.860 - 70 to 30 % of the 
weight of the straight-chain-shape super-low density ethylene and the alpha olefin copolymers of 

0.920 g/cm 3 (VLDPE), and mixed resin with 30 to 70 % of the weight of unsaturated-carboxylic- 
acid denaturation polyolefines (de-PE) are used. 
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[0040]Here, above-mentioned Ziegler-VLDPE and conventionally publicly known various VLDPE(s), 
such as Metallocene-VLDPE, can be used for the above-mentioned straight-chain-shape super- 
low density ethylene and alpha olefin copolymer (VLDPE). The thing same as alpha olefin in said 
VLDPE as what was illustrated with the 1st multilayer film is mentioned. The optimum range of the 
melt flow rate (MFR) for which VLDPE is asked is the same as Metallocene-VLDPE having been 
shown previously. 

[0041]What graft-ized unsaturated carboxylic acid, such as maleic acid, acrylic acid, and itaconic 
acid, to polyolefines, such as polyethylene and polypropylene, is mentioned to the above-mentioned 
unsaturated-carboxylic-acid denaturation polyolefine (de-PE), for example. Here, although the 
mixing ratio in particular of unsaturated carboxylic acid is not limited, it can usually be suitably 
chosen from 35 to 55% of the weight of the range. When the mixing ratio of de-PE is less than said 
range, it becomes impossible to demonstrate desired adhesive strength in the mixed resin which 
constitutes the 2nd above-mentioned layer. On the other hand, even if it makes the mixing ratio of 
de-PE more than said range, there is no big change in adhesive strength, and a manufacturing cost 
causes the problem which becomes high on the contrary. As for especially the mixing ratio of 
VLDPE in the mixed resin concerned, and de-PE, it is preferred that it is 60:40-40:0 (weight ratio) 
also in said range (it is 70:30-30:70 at a weight ratio). 

[0042]The Ziegler catalyst straight-chain-shape super-low density ethylene and 1-butene 
copolymer by Mitsui Chemicals, Inc. besides what was previously illustrated as Metallocene-VLDPE 

of the density as an example of VLDPE in which density is 0.860-0.920g/cm 3 [Trade name 
"TAFUMA A0585X" and density 0.885g/cm 3 , MFR15g/10 minutes (190 **)] ** is mentioned. To 
the mixed resin which constitutes the 2nd layer in the 2nd multilayer film, further, high density 
polyethylene (HDPE) of density 0.955 - 0.970 g/cm 3 is mixable if needed in order to mention heat 
resistance and intensity. In this case, the content ratio of VLDPE and de-PE is adjusted so that it 
may be set to 70:30-30:70 by a weight ratio. 

[0043]In this case, the mixing ratio of said HDPE is set up become 10 or less % of the weight of the 
whole mixed resin which constitutes the 2nd layer in the 2nd multilayer film. Even if it makes the 
mixing ratio of HDPE more than said range, improvement in the performance of a film will not be 
able to be expected, but pliability will fall on the contrary. Here, said high density polyethylene 
(HDPE) is the same with having illustrated with the 1st multilayer film. The optimum range of the 
melt flow rate (MFR) for which HDPE is asked is the same range as having been shown previously. 
[0044](Thickness of the 2nd layer comparatively) As for the rate of the thickness of the 2nd layer, 
it is preferred to consider it as 10 to 40% to the thickness of the whole multilayer film. When the 
rate of the thickness of the 2nd layer separates from a mentioned range, there is a possibility that 
the pliability of a multilayer film and the container using it may become insufficient, or heat 
resistance and pinhole-proof nature may fall. As for especially the rate of the thickness of the 2nd 
layer, it is preferred that it is 15 to 30% also in a mentioned range. 

[0045][The 3rd layer] The 3rd layer in the multilayer film of this invention is urged to give gas 
cover nature and moisture cover nature excellent in the multilayer film while maintaining the 
intensity of a multilayer film. So, a cyclic olefin copolymer (COC) is used for the resin which 
constitutes the 3rd layer in the multilayer film of this invention. 

[0046]As the cyclic olefin copolymer concerned, the copolymer of ethylene, and dicyclopentadienes 
and a norbornene system compound and its hydrogenation thing are mentioned. Especially, it is 
preferred to use the hydrogenation thing of the copolymer of ethylene and a norbornene system 
compound. As the hydrogenation thing concerned, it is a general formula (1), for example. : [0047] 
[Formula 1] 



[0048](Among a formula (1), R and R are the same or different and show polar groups, such as 
hydrogen, hydrocarbon residue or halogen, ester, nitril, and pyridyl.) It may combine with each other 

and R 1 and R 2 may form a ring, m is one or more integers and n is 0 or one or more integers. 
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And/or, general formula (2) : [0049] 
[Formula 2] 




{CHaCH^ 



(2) 



y 



R 3 R 4 

_lx 



[0050](Among a formula (2), R 3 and R 4 are the same or different, and show polar groups, such as 
hydrogen, hydrocarbon residue or halogen, ester, nitril, and pyridyl.) It may combine with each other 
and R 3 and R 4 may form a ring. One or more integers and p of x and z are 0 or one or more 
integers. The polymer which has a constitutional unit expressed can be mentioned. The polymer 
which has a constitutional unit expressed with a general formula (1) polymerizes one sort or two 
sorts or more of monomers by the publicly known ring-opening-polymerization method, and 
hydrogenates the ring-opening-polymerization object acquired in this way in accordance with a 
conventional method. 

[0051]As an example of the polymer concerned, it is a hydropolymerization object by Nippon Zeon 
Co., Ltd. [A trade name "ZEONOA", specific gravity 1.01, MFR70g/10 minutes (190 **), glass- 
transition-temperature (Tg)100 **] A trade name by Japan Synthetic Rubber Co., Ltd. "ARTON", 
etc. are mentioned. Polymer which has a structural unit expressed with a general formula (2) 
hydrogenates a thing which carried out addition copolymerization of one sort or two sorts or more 
of norbornene system monomers as a monomer, and the ethylene by a publicly known method, 
and/or this in accordance with a conventional method. 

[0052]As an example of the polymer concerned, it is the Mitsui Chemicals, Inc. make. [A trade 
name "Appel 6509", specific gravity 1.02, MFR40g/10 minutes (190 **), glass-transition- 
temperature (Tg)80 **] A trade name made from TICONA "TOPAS", etc. are mentioned. Since 
each hydrogenation thing of said copolymer containing polymer which has a constitutional unit 
expressed with the above-mentioned general formula (1) and (2) is saturated polymer, in addition 
to gas cover nature or moisture cover nature, it is excellent in respect of heat resistance, or 
transparency and also stability. 

[0053]As for a cyclic olefin copolymer used for the 3rd layer, it is preferred that the glass 
transition temperature (T g ) is not less than 70 **, and it is more preferred that it is 80-150 **. In a 

number average molecular weight <Mn> which the range of the molecular weight measured by gel 
permeation chromatography (GPC) analysis which uses cyclohexane as a solvent, it is preferred 
that it is 10,000-100,000, and it is more preferred that it is 20,000-50,000. When saturating an 
unsaturated bond which remains in a chain of the copolymer concerned by hydrogenation, the 
hydrogenation rate is set up not less than 95% preferably not less than 90% become not less than 
99% preferably especially. 

[0054]The above-mentioned cyclic olefin copolymer may be independently used for the 3rd layer, 
and two or more sorts may be mixed and used for it. Even if of the same kind, it is also possible to 
blend and use that from which a molecular weight differs. As for a rate of thickness of the 3rd 
layer, it is preferred to consider it as 3 to 15% to thickness of the whole multilayer film. If a rate of 
thickness of the 3rd layer is less than a mentioned range, gas and moisture cover nature of a 
multilayer film and a container using it will become insufficient. On the contrary, if a mentioned 
range is exceeded, the pliability of a multilayer film and a container using it will be spoiled. 
[0055][The 4th layer] The 4th layer in a multilayer film of this invention is urged to raise pliability, 
shock resistance, and seal strength, without spoiling gas and moisture cover nature of a multilayer 
film in addition to making good adhesion with the 3rd above-mentioned layer and the 5th layer 
mentioned later. So, to resin which constitutes the 4th layer in a multilayer film of this invention. 
(1) Density 0.860 manufactured using a metallocene catalyst - straight-chain-shape super-low 
density ethylene and an alpha olefin copolymer of 0.920 g/cm 3 (Metallocene-VLDPE), Or density 
0.860 manufactured using (2) metallocene catalysts - straight-chain-shape super-low density 

ethylene and an alpha olefin copolymer of 0.920 g/cm 3 (Metallocene-VLDPE), Resin which mixes 
high density polyethylene (HDPE) of density 0.955 - 0.970 g/cm 3 so that a content ratio of the 
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HDPE concerned may become 10 or less % of the weight of the whole is used. 
[0056]This resin is the same as that of the 2nd layer in the 1st multilayer film of this invention. 
Although the 4th layer in a multilayer film of this invention turns into the 2nd layer from an 
innermost layer when a multilayer film of this invention is applied to containers, such as a liquid 
medicine container, and located inside [ excellent in gas and moisture cover nature ] the 3rd layer, 
From a viewpoint of reinforcing the 3rdHayer function, sufficient gas and moisture cover nature are 
called for. Therefore, it is called for that not Ziegler-VLDPE but Metallocen-VLDPE is used for 
VLDPE used for the 4th layer. 

[0057]A problem when density of Metallocen-VLDPE separates from a mentioned range, The more 
desirable range of density, an example, a kind of alpha olefin, an optimum range of a melt flow rate 
(MFR), About the mixing ratio of HDPE in inside of mixed resin which consists of Metallocen- 
VLDPE (and de-PE) and HDPE, it is the same as that of what was shown in the 2nd~layer 
explanation in the 1st multilayer film. On the other hand, rates of thickness of the 4th layer in a 
multilayer film of this invention differ in the 2nd layer in said 1st multilayer film, and considering it 
as 35 to 65% to thickness of the whole multilayer film is called for. That is, generally enlarging the 
rate compared with the 2nd layer is called for. Thereby, sufficient pliability and shock resistance for 
a multilayer film can be given. 

[0058]If a rate of thickness of the 4th layer is less than a mentioned range, the pliability of a 
multilayer film will fall. On the contrary, if a mentioned range is exceeded, a problem on which the 
heat resistance of a multilayer film falls to, or an incidence rate of a pinhole in a heat seal part 
goes up on the contrary will arise. 

[The 5th layer] The 5th layer in a multilayer film of this invention turning into an innermost layer of 
a container of this invention, and excelling in sealing nature and blocking resistance is called for. 
[0059]So, density 0.930 - straight-chain-shape ethylene and an alpha olefin copolymer of 0.950 
g/cm 3 (L-PE) are used for resin which constitutes the 5th layer in a multilayer film of this 
invention. This resin is the same as that of the 1st layer in the 1st multilayer film of this invention. 
About a problem when density of straight-chain-shape ethylene and an alpha olefin copolymer (L- 
PE) separates from a mentioned range, the more desirable range of density, an example, a kind of 
alpha olefin, and an optimum range of a melt flow rate (MFR), it is the same as that of what was 
shown in the 1st-layer explanation. 

[0060]As for a rate of thickness of the 5th layer, it is preferred to consider it as 3 to 15% to 
thickness of the whole multilayer film. When a rate of thickness of the 5th layer is less than a 
mentioned range, the sealing nature of a multilayer film falls and there is a possibility that 
appearance of a container may deteriorate. On the contrary, even if it thickens across a mentioned 
range, there is no big change in sealing nature or blocking resistance, and there is a possibility that 
the pliability of a multilayer film may fall on the contrary. As for especially a rate of thickness of 
the 5th layer, it is preferred also in a mentioned range that it is 5 to 10%. 

[0061] [A manufacturing method of a multilayer film] Next, a manufacturing method of a multilayer 
film of this invention is explained. In order to manufacture a multilayer film of this invention, it is 
usable in a water cooling type or air cooling co-extrusion tubular film process, co-extrusion T-die 
method, dry lamination process, and extrusion lamination process etc., but. It is preferred to use a 
water-cooled co-extrusion tubular film process and a co-extrusion T~die method from points, such 
as performance especially transparency, economical efficiency, and health nature. 
[0062]Also in which method, although it is necessary to carry out at temperature which resin of 
each class fuses, if temperature is raised too much, some resin will cause heat deterioration, and 
fear of degradation by a degradation thing arises. Therefore, as for temperature conditions at the 
time of manufacturing a multilayer film of this invention, it is usually preferably desirable to 
consider it as 170-200 ** 150-250 **. Generally, although thickness of this invention film 
manufactured by the above is 200-300 micrometers preferably, according to the purpose of use 
etc., it can fluctuate suitably, and it holds 100-300 micrometers of intensity sufficient also by 
thickness which is about 80 micrometers. 

[0063][An embodiment of a container] Next, it explains, referring to for a container of this 
invention drawing 1 in which the one embodiment is shown. Drawing 1 is a front view showing an 
example of a medical container (infusion solution bag). The medical container 10 cuts out two 
multilayer films of above-mentioned this invention by a usual method, piles up each 5th layer as a 
inner layer, heat seals the periphery 22, and is manufactured by attaching the mouth member 20 by 
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heat sealing or other means further. 

[0064]After carrying out the 5th layer of a multilayer film inside and fabricating to tube shape, the 
container 10 may be fabricated by heat sealing the periphery 22. Here, in the case of a film which 
can adopt a 130-200 ** temperature requirement, for example, has the thickness which is about 
250 micrometers as conditions for heat sealing of a multilayer film, a seal can be carried out in 
short time of about 0.5 - 6 seconds in the aforementioned temperature requirement. It is preferred 
to use for the mouth member 20 resin excellent in welding nature with the 5th layer in a multilayer 
film of this invention, for example, a thing fabricated with polyethylene. What is necessary is just to 
heat in the range for about 0.5 to 5 seconds at about 140-170 ** as conditions for heat sealing at 
the time of making the mouth member 20 into a product made from polyethylene with a melting 
point of about 120-1 30 **, after carrying out preheating of the mouth member for several seconds. 

[0065] 

[Example]Hereafter, an example and a comparative example are given and this invention is 
explained. 

[Manufacture of a multilayer film] 

Examples 1-5 and the comparative example 1 - resin A-G of 3 following were used, and the 
multilayer film of five layer systems was fabricated with the water-cooled co-extrusion tubular film 
process. It is as the lamination of the multilayer film in each example and a comparative example 
and the thickness of each class being shown in the following table 1. 
[0066](Used resin) 

Resin A: Ziegler catalyst straight-chain-shape ethylene and 1-butene copolymer (L-PE) [Mitsui 

Chemicals, Inc. make and density 0.940g/cm 3 , MFR2.1g/10 minutes (190 **), a trade name 
"ULTZEX 4020B"] The 1st layer or the object for the 5th layer in the 1st multilayer film 
concerning — this invention, the resin B1 for the 5th layer in the 2nd multilayer film: Metallocene 
catalyst straight-chain-shape super-low density ethylene and 1-hexene copolymer (Metallocene- 

VLDPE) [Mitsui Chemicals, Inc. make and density 0.901 g/cm 3 , MFR1.5g/10 minutes (190 **), a 
trade name "Evolue"] the object for the — 4th layer (1) in the 2nd layer (1) or the object for the 
4th layer (1) in the 1st multilayer film, and the 2nd multilayer film — resin B-2:above-mentioned 
resin B1 (Metallocene-VLDPE) 95 % of the weight and high density polyethylene (HDPE) [Mitsui 

Chemicals, Inc. make and density 0.965g/cm 3 , MFR15g/10 minutes (190 **), a trade name "high 
ZEKKUSU"] Resin C for the mixed-resin — the 4th layer (2) in the 2nd layer (2) or the object for 
the 4th layer (2) in the 1st multilayer film, and the 2nd multilayer film with 5 % of the weight: 
Ethylene tetracyclo dodecen copolymer [The Mitsui Chemicals, Inc. make, specific gravity 1.02, 
MFR40g/10 minutes (190 **), glass-transition-temperature (Tg)80 **, a trade name "Appel 6509"] 
Resin D for the 3rd layer in the — the 1st [ and ] 2nd multilayer films: Nylon 6 (Ny) [The Toray 
Industries, Inc. make, a trade name "Amilan"] Resin E for the 1st layer in the — the 2nd multilayer 
film: Ziegler catalyst straight-chain-shape super-low density ethylene and 1-butene copolymer 

(Ziegler-VLDPE) [Mitsui Chemicals, Inc. make and density 0.885g/cm 3 , MFR15g/10 minutes (190 
**), a trade name "TAFUMA"] 

Resin El: The above-mentioned resin E(Ziegler-VLDPE) 50 % of the weight and maleic anhydride 
graft modified polyethylene [The Mitsui Chemicals, Inc. make, a trade name "ADOMA"] 45 % of the 
weight and HDPE [The above-mentioned trade name "high ZEKKUSU"] Resin E2 for the mixed- 
resin — the 2nd layer in the 2nd multilayer film (2) with 5 % of the weight: The above-mentioned 
resin B1 (Metallocene-VLDPE) 50 % of the weight and maleic anhydride graft modified polyethylene 
[The above-mentioned trade name "ADOMA"] 45 % of the weight and HDPE [The above- 
mentioned trade name "high ZEKKUSU"] Resin F for 2nd layer (2) in the mixed-resin — the 2nd 
multilayer film with 5 % of the weight: Straight-chain-shape ethylene and 1-butene copolymer (L- 

PE) [Mitsui Chemicals, Inc. make and density 0.930g/cm 3 MFR2.1g/10 minutes (190 **), a trade 
name "ULTZEX 2030B"] 

Resin G: The above-mentioned resin E(Ziegler-VLDPE) 20 % of the weight, the above-mentioned 
resin F(L-PE) 75 % of the weight and HDPE [The above-mentioned trade name "high ZEKKUSU"] 
"COC" among the following table 1 which is mixed resin with 5 % of the weight a cyclic olefin 
copolymer (an example and a comparative example ethylene tetracyclo dodecen copolymer), "de- 
PE" shows unsaturated-carboxylic-acid denaturation polyolefine (an example and a comparative 
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example maleic anhydride graft modified polyethylene), respectively. 

[0067] 

[Table 1] 
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*1: B1 (Metallocene-VLDPE) 

•2: B2 (Metallocene-VLDPE + HOPE) 

*3: E (Zlegler-VLDPE) 

*4: E1 (2egler-VLDPE + cte-PE + HOPE) 

*5: E2 (Zlegler-VLDPE + de-PE + HDPE) 

*6: G (Zlegler-VLOPE + L-PE + HDPE) 

[0068]Examples 1, 2, and 3 correspond to the 1st multilayer film of this invention so that more 
clearly than Table 1. Examples 4 and 5 correspond to the 2nd multilayer film of this invention. On 
the other hand, the comparative example 1 has few content ratios of Metallocene-VLDPE in the 
inside of the resin (resin G) which constitutes the 2nd layer and the 4th layer, The resin which is 
mixed with the Metallocene-VLDPE concerned and used is not unsaturated-carboxylic-acid 
denaturation polyolefine (de-PE), And since the resin (resin F) which constitutes the 3rd layer is 
not a cyclic olefin copolymer (COC), it does not correspond to the multilayer film of this invention. 
Since the resin (resin F) which constitutes the 3rd layer is not a cyclic olefin copolymer but 
aliphatic polyamide resin, the comparative example 2 does not correspond to the multilayer film of 
this invention. Although the resin (resin E) which constitutes the 2nd layer and the 4th layer is 
straight-chain-shape super-low density ethylene and an alpha olefin copolymer (VLDPE), the 
comparative example 3, Since it is not Metallocene-PE but Ziegler-VLDPE, it does not correspond 
to the multilayer film of this invention: 

[0069] [Manufacture of a container] Next, 136 mm in width and the 270-mm infusion solution bag 
10 in height as shown in drawing 1 were manufactured using the multilayer film obtained by 
Examples 1-5 and the comparative examples 1-3. Heat sealing of the edge part at the time of 
fabricating this infusion solution bag 10 was performed for 4.5 seconds at 155 **, and the seal of 
the mouth member 20 was performed for 3 seconds at 140-150 **. Restoration seal of the 500-cc 
distilled water was carried out at the infusion solution bag 10, and the capacity of the head space 
was adjusted so that it might be set to 50 cc. 
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[0070][System performance testing of a container] About the infusion solution bag 10 obtained 

using the multilayer film of Examples 1-5 and the comparative examples 1-3, the evaluation test of 

the various characteristics was done in accordance with the following methods. 

(a) Heat resistance : seal restoration of the 500-cc distilled water was carried out, and to the 

infusion solution bag 10 adjusted to 50 cc, the head space performed autoclave sterilization 

processing for 40 minutes at 1 10 **, and observed the existence of modification of the infusion 

solution bag after sterilization treatment, bag tearing, and a seal leak visually. 

[0071](b) Transparency : the light transmittance (%) in the wavelength of 450 nm after the 

sterilization treatment of the infusion solution bag 10 was measured. 

(c) Shock resistance : after refrigerating the infusion solution bag 10 at 4 **, the container was 
dropped from a height of 1 .2 m 5 times each from three directions, and the bag tearing of an 
infusion solution bag and the existence of the seal leak were observed visually. 

(d) Head space increase of stock : after neglecting the infusion solution bag 10 for ten days by 60 
** and 10%RH (equivalent [ for two years ] to neglect at a room temperature), the increase of 
stock of the head space was measured. 

[0072](e) Moisture decrement : after neglecting the infusion solution bag 10 for ten days by 60 ** 
and 10%RH, the decrement of the moisture in a container was calculated by measuring change of 
mass. 

The above test result is shown in Table 1. In heat-resistant and shock-proof evaluation, as for A+, 
dramatically, fitness and A show fitness (it is suitable for practical use), B shows a defect 
(practically unsuitable), and C shows a defect a little. 
[0073] 

[Table 2] 







Bfl5*t9 


: (%) 


K 

i»aa*(mL) 


*» 
(mg) 


SIMM 


A+ 


A+ 


86.5 


20 


4 




A+ 


A+ 


85.6 


20 


4 


SUM 3 


A+ 


A+ 


65.3 


20 


4 


*K«4 


A+ 


A+ 


64.6 


10 


5 


mnms 


A+ 


A+ 


65.0 


10 


5 


ttttftn 


A+ 


A+ 


65.8 


200 


4 




A+ 


A+ 


88.1 


15 


11 




B 


C 


86.7 


20 


4 



[0074]It turned out that the container (infusion solution bag) of Examples 1-5 is excellent in each 
characteristic of heat resistance, shock resistance, and transparency, and also bulging of the bag 
by invasion of air and the problem of reduction of the content fluid by moisture penetration are 
fully controlled so that more clearly than the result of Table 2. On the other hand, the infusion 
solution bag of the comparative example 1 has remarkable bulging of the bag by invasion of air, 
although the characteristic of the bag itself is excellent. Since an interlayer is nylon, the infusion 
solution bag of the comparative example 2 has a large downward tendency of content fluid. Since 
ultra low density polyethylene of the Ziegler catalyst is used for the infusion solution bag of the 
comparative example 3 as adhering resin, shock resistance is falling. 

What the pinhole has generated in the seal part of a mouth member after sterilization was seen, 
and many damage goods in a seal part arose in the drop test. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a front view showing one embodiment of the container of this invention. 



[Translation done.] 
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^(Metal locene-VLDPE). $/c 

«. (2) y dmt>MJ®£fflurtm3nfc^go. 8 

6 0-0. 9 2 0 g/cm^Eiitfcagffigggx^l^ 
• a - :* U y 4 >ftfi^i$ (Metal locene- 
VLDPE) £. ?5S0. 95 5-0. 970g/cm 
3 ©SM^';x?U> (HDPE) t£, StHDP 
E ©^WSd^*^<*© 1 0 mS.% JWT 0 fc*S£ 

[0 02 8 ] ffl 1 atcfyiecil)©)!!^^ 'J7i 

y 4 >i>i** i mm.?z>w&itu. cd s&ko . 8 6 0- 
0. 920 g/cm ! <DB.mmtemm.x- * l>^> • a- 

tU7-(>fti^tt: (VLDPE) 3 0-7 011% 

£> ^fn*;u^>m^tt^u^U7 ^> (de-P 

E) 7 0-3 011%i©S^iE £tcit> (2) 
0. 8 6 0-0. 92 0g/cm i ©iliI«fi<g®S[i 
?l,>-a-*U7^ (VLDPE) <fc. 

ttfP*^* >BKttJj« Wl/7^> (de-PE) £. 
ggSO. 9 5 5-0. 970g/cm i ©MgiP'Ji 
(HDPE) BUieVLDPEimfied e - 

PEiW^WfU^^fitk-cS 0:7 0-70:30i 
^cS«fc 5 K*»OiWBH D P E©^rtfl^*i:£#© 1 0 fi 

a% «T £ «c s cfc o 5c®£ u r a s ^J!i*5ffl i» 6 n -s . 

[0 02 9 ] (^1 ©M7 4 ;UA©iS^) g-T, 

m<Dmi<D^my 4 ;i/A(c*>^5^2a(co^r^^ 

-5„ 4#ia¥ 1 0-5 934 5^$g (SlT^©<2^R(© ) 

(VLDPE) **fflt>6n-Cl»5„ 
[0 03 0 ] L^L^^6> iaffl©VLDPEW^-;5/ 

9-W!«*fflC»rfiEE«^ffiKJ:»)«fi3<ifct)© (Z 
iegle r -VLDPE) *^ifiKt** J + 

^•r«!Sl»<i:C^P^S?:WrSfe©-C&.5C<!:^6. ^ 

©7 4)i>j»±#<D7kftmm&zm&??>tc!t>ic. kkh 

J:0'^Xji^tt©iSj±*gW<hf S^3J1 («f«®) © 
^Sittga^fct;^ -&©«s^. ^-raj: 

■5tc m3m&mf&-r2>mv(*isy 4 ^m-^mm< 
[0031] cn&c*tu *^©m i©^»-7 4)\,j>. 
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m^xm&ZtltcmO. 86O-O. 9 2 0g/cm 

(Meta 1 1 ocene-VLDPE) . fltctzmm 
Metal 1 o c e n e - V L D P E *3Z.J&ftt.?Z>m 

[0032] cct\ szu-teym&zm^xm&zin 

j^y-VJ*. 3-2Z/m<DM&&mt> i^n 10 

><h^^3~l 2©a-^b-? -f >£©**£•&£ 
*IEiTti, C©5%fiJlttfcr*>ojfii£^K-C<i!> 
•5>fecD*^t,i6tl-5>„ BUfBMe tal locene-V 
LDPEtt. m&<DZ i e g 1 e r -VLDPEittI 

5Ci*5t#5„ 20 
[0 03 3 ] $2§(CMe tal locene-VLD 
PESrfflt Ziegler-VLDPESffl 

<om\<D%>my a^mos^-c, m2m^njm : hm^ 

©±J&#<t L/TfflC^n-SMe tal locene-V 
LDPEKte. ^©2gg#0. 8 6 0-0. 9 2 0g/ 
cm 3 -r&SC.£#53<&6ttS. Metal 1 o c e n 
e-VLDPE©^g#s±IB35B£TlH]££. 7 ^ ;UA 30 

££&©3Bg«. ilBffifflCDcfC^^fC 0 . 89 0- 
0. 9 15g/cm 3 t:&2><DtiiW£.U,K 

[0 034] MIBM etall ocene-VLDPE 
-€-CD^;UH7D-U- h (MFR)#0. 5—2 0 
g/10^ (190-C) -C*l,©WSl/<, 1-10 
g/1 Oft ( 1 9 0°C) Sgg 
#0. 8 6 0-0. 920g/cm' r$>4Metal 

locene-VLDPE<W*«il/ttt. =Wt¥ 40 

oho ^(DMdtu^y^mMkm^mm.^^^ ■ 1 - 

^*-te>5*ffi^{* Ci&AS rx«Ky»-j . ^ao. 9 
0 1 g/cm 3 . MFR1. 5g/10^(190 
•C) ] f^lf^hS. 

[0 03 5 ] S1©^I7 ^JUAK*$W4®2ffl?:«fiR 
-r&UfliKtts miaS<DMe tal locene-VLD 

r. <&gK:iSOT?ggO. 9 5 5 — 0. 970g/cm 
3 Xtta#9x?U> (HDPE) 4B^t4Ci*r 
#4. C©*g£tCte<,>-C\ BUfBHDPE©il^*l^-«. 50 
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^©1 oMKWTtasj^KRjesfta. hdp 

E©«£tte*tWBI8HJ: Wciltfe7^b 
A©tt#6©ffiJ±»M«?)^. Adot:Sttt«Tl/tl/ 

[0 03 6 ] CCT, fiff Biffed? # 'JlfU^i LT 
tt. X^U>©#*>J<y v-©«*>tC. £3RSt3 — 12 
©a-*U7 -f >£©£3^tt#s^tf 6*l£<, C©*§ 
^. a-*U7*>©£#SftefcM#fclR£3hfcl»**. 

0. l~5tib°/o©IiTSS3hS. mi 
IBig?gSd<Ui5 : -b>«. *©MFR*5 1 -3 0 g/1 
0# ( 1 9 O'C) rfcS©»J IA> 0 ?gS0. 95 5 
-0. 9 70g/cm ! x.* Is XDM&mt 

OTB. («) «©i**ft#y:c*U> 

:g \ >\4-&-j , &K0. 9 6 5 g/cm 3 . MF 
R 1 5 g/ 1 0 # ( 1 9 0 'C) ) . MftEmt^ (**) 

M<Dmffa% rffi^yx^u^j . AB^b^S «*> worn 
fu^^j. B*5ffl^b^ (*) i©ilD D D« rx*? 

[0 03 7 ] (fff2 ©^®7 -f ;UA©i#^) #5C. #16 

bj©^2 ©^Ji? ^ ;UA(c*s^6m2 Jitcoi^-ciSiHg-r 

•5. *^©^ 2 ©^H7 Y^ATiJ, Sfl 1 Jf SrtftJjTr 
# >) T 5 K Wffi&aUB l/TOS. C (DffiSm* y 

^hj©^2©^@7 ^;i/AKteW€>^2®tcoi>-cfc, 
Metal locene -VLDPE©«fc^(C, gti/c 

«!,>£©#. ^17 ^JUACtttliSI^©®**^. J:») 

[0038] isfrvtz&a* *ftw<D&m7 a ^a«:*j 
w 4® 2 ii tti«ggf©gs{c mm ^ ti/cw^tcsii- 

H*i6 2#S©Jlife'2.*>©"C*^r. ^/x*jJ:i>'*55- 

mmmc&titcm3m <aa> ©wcfist-s^c-c 

0**>*3»«fcOfertW4ft*»4JB«:a:. &j£ 

6tirt>*. 3 6itfln*.-c. s^B-e*s^ie©)!i)i» 
*#«TS K (#«:> t^P» «W«SS14*5J:b$5^ 
»a««B-c*s. se-^r. ^2@fc«ase«c*^iKffitt 
^w««£aiB#3ftSfc©-ctt&<. Mffl^nrc^ 

Z i eg 1 e r - VLDPEf ^ffll^Ci^ttJ. 
[0 03 9 ] !H2©£J17 YJUA{CfcW4^1Jl?:fitfiS 

■rSJifKrlR^'JTS K»J»B. -e©s«i4*s+^-c«^ 

■T&*2»©WflttCtt. StttC^SWiOT. ^ 
IMai3W>lKXteK 4 1/ < d e - P E ) *m 

itoS^tfi^ltfeil*. -Ttttoft. ^2©^@7^ 
;i/ACc*5i^-5m2atc« 1 l5ra©«fc^K:. SgKO. 8 6 
0-0. 9 2 0 g/cm 3 ©S!f(tfcB<a^«i?U> • 
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a-tU7^>M^ft(VLDPE) 7 0^3 011 
%t, *mm*>l>#yWg.te#V*\s7 -<> (de-P 

[0040] C C-C. JJEiatt«jBfi«Si^U> • a 
-*ls7 Hlsjm&fc (VLDPEHUi. i^OZi 
eg 1 e r-VLDPE^, Metal locene- 
VLDPE*D. f*»i<r©VLDPE4fflC»i 
CiAitlfS. H&iBVLDPECCfctt&a-^b? ^ > 

(bftmi 6*1-5,, VLDPE&C3fc#>e>ft-2>^Ol'h-7a- 10 
U- h (MFR) ©5?jliSB&*. ^KMe t a 1 1 o c 
e n e-VLDPEtCotiT^0/cCDiPIDT&^ 0 

[0041] s /c. ±fs^Ffiafa*^*">^^i4^< ') * u 

7-f > (d e-PE) tCW. t^tftfVx^UX 

W^ttWKBJtStiifeO-rKft^**. il^T. 3 5-5 
5M%©ffiBJ:9jS:ijiJRT&C£#r|f5. ±ie?B 
2B*^-raig^fliiC*5(,iT. d e-PECD®^ 20 

■&36*«HBttH*Tia4 £ . mm<»imti*mn-? z> c t 

tfrfrfc < &4. — d e - PE (DM^m^mMm 
BJ:9fci£< Lfc£brfc@«;*;{c*tr&^b«&< . 

ffilCtel-f -SVLDPEide-PE ©iS^fd^W. MIB 

mm (mwitx-i o : 30-3 0 : 7 0) 

C£. 60 : 4 0-4 0 : 0 (Mit) rfc-SOrt^SO 

[00421TO0. 860-0. 92 0 g/cm 3 
^SVLDPEOIftMil/TB, 5feK|5lffig[OMe 30 
t a 1 1 o c e n e-VLDPEittWSWc^©© 

gxf i/> • i -^f->#tS^-<* CflS D a p« r^v-A 

0 5 85XJ . 3?g£0. 8 8 5 gr/cm 3 . MFR15 

g/io»(i9o-c)] m*mihtiz>. m2<D&m 

K, W&te^fiC^lf^Blflr. i&SJCjfc t;r*flE 
0. 95 5—0. 9 7 0g/cm J ©iSffig^'M^U 
> (HDPE) ^jg^-T^Ci^rtS,, C©*§^tfc 
C>r, VLDPEid e-PEi©§WK^iJ, Sfiit 40 
■C7 0 : 3 0-3 0 : 7 0 £&& J: 5 KJMiST*. 
[0 043] C©*§^{Cfc<,vC. milBH D P E©i&aiR! 

HDPE©S^gd^£iiysBffiffl<i:*3fe^< Ltc^LXh 

LXLZ'?. CCr. B«IBifii3?5£;J< 'Ji^b> (HDP 
E) «. ^ l(D&m7 A JUATfl^Ufc©£|nJ«©4>© 

r£>&„ HDPE«:3jcA6tx-5^;uh7D-u- h (m 
FR) (Diff-M&miZ. 9ct / Cff;Ltc<Dtmcmm-e$>&. 50 
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[0044] (m2m<Dmwm-gi) m2m<Dm&<Dm 

^Jl? -* )l>A±#<DmWcmbX 1 0-4 0%£ 
•T£©#*?*tA>. gr2B©J»#©ti]£#±fSS8H£?f 
ft-5£. ^Jl? -< ;UAfc<m*^n£ffil>/cSS©mifctt 

*s^+^tc tj;r>tL*)< mm&^m tr > * - ;n*t#<gT u 
fco-rsfc-en^s. m2m<Dm?><Dm-&t*. ±sbm 
Hocfir&^c, i 5-3 o%-c$>i>mm $Lt,>„ 

[0 04 5] C»3I] *»©^I7^1AKW5 
*3«CCtt. -f;UA©3ltg£<5i-o££fcK:. £J1 

6C£#i3fcs?>e>n-5. fCT, ^^©^jf 

g# (coo #ffl<,>e>n&c 

[0 04 6 ] Sf&iStt^U:? -/ >ft«^{*£ L-rW. x 
^U>£, i>>£a-^>£$;x>g^y;l^;l/*>:?S<fb 
£<»£©&«£#. fc«fcc;*©*3RasJW»^f6ti 
&. tprfc. x^lx>£y;l^;l,*>3^b^t2j£©5£« 

^©*^?^®£^-5©jW®r&£„ ^R^xas 



j»£i/r«. ma. 

[0 04 7 ] 

[fti ] 




(1) 



[0 04 8] R 1 fccfctfR' »H-*fctt 

xn;;k b* u ix;^©@tta^To s/c r 

ttlfiLhOffifc. n«0^/cWlJil±©!Si5tr&€) < , ) 
*JctO*/ifctt-M^(2) : 
[0 049 ] 

[<b2] 

-(CH 2 CHj^- 



(2) 



[00 5 0] (5£(2) R 3 fcJrO'R 4 «IS]-$/cW 

Hfc^r. ^{b**gi». $/cw^py>. xx 

feci: Cf z tt 1 «±©^tSt. pBOSfcBl feJ-hOHifcr 

*-2>„ ) r«3ns«^#{4^wrs^uv-^^tf6 
^ y v-tt. i mt. tdt2 mki^^m&w^^a^mm 
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#*nm ccse ~> -amms& l tc £> <d-c * & . 
[oo5i] sbe* -?-o>sk&mt ur «. B^-fe'* 

1. 01. MFR7 0 g/1 0^ ( 1 9 0°C) , #7 X 
K^SS (T«) 10 0*0, B#£fi£=*A («) IS© 

ra D a a « r a r t o n j «*qttf . -ms:c2) -cm 

l«*fc«2««±(Dy;U^-ii/*>^^y v-i. 

[0052] si** >; ^-©ji^i u-cw:. =mt^ 
(**) $?© rr^;u6 5 o 9 j . ttm 1 . o 

2. MFR40g/10^(190-C), ii^^W^U. 
IE (Tg) 8 0°C^ . T 1 CONAtt$}OM2 ("TO 

pasj mmihtx*. ±ib— «Wco **J:t>'C2) r 

ft©*^*n^«, c^-rn4>^«]7}<>; v-t*s©t. 

6 (c«£^tt©.£r@ftT <,>.*>,, 20 
[0053] m3micmm-fzmvt*i'7 -< y&n&w 

». ^-©#7X^?aS (T„ ) #7 cctui-c&s© 
8 0-l5 0"Ct*l>O)!iS<kf3!lfSU>. 
^■©^•fi©ffiH^. ^^n^=ft>4i§!«it 
sy^SSi'n^h^?^ (GPC) ftVi<,cj:t)Mm 
U/c^i^^a<Mn>(C*Jt,iri77~l 07rC&£ 
©#s$f£L,<. 273~57r?&£©*iJ:i3&?gLA>„ S 

fcJ:9fiafn;?-ti-S*§^K:*Jt,>T. -e©*8S3£tt. 9 0% 
«±. 0 < tt 9 5 %Jil_L W«c»* K«9 9%« 30 

[0 0 54]S3I{C«. H«ai©J»tt*U7 -f>ftfi£ 

©»•£«, ^Jl? •* -»UA:£&©Jl«&K:*tl<T 3 — l 5 % 
iT-5©^5f$ UC^o !&3e©J¥<&©g!l^#s±§BffiH£ 
TUl-Si, ^17 JrO'-en^rfflt^c^S©^ 

A-Si. ^uAfc<fctf^ft£flH>/c^g©s$M4 40 

[0 05 5] C»4J1) ##&BJc£>^Jf7 ^Jl-A{CfeW5 
»4JB«:tt. iiuj$©SiS3ai. «a«-**5»i«0»« 
*a»(cr*ci«:aijt. ^^A©^xteJ:0'7k 

^JI? ^ ;UAtc*jW*»4SI*<llfiW4«Ii«:tt. (l) 
jt$ aH2>ftB»*fflt»-Ct8it3n/cSBeo. 860- 
0. 9 2 0 g/cm 3 ©ifiMtKfi<SSgfix?-U> • a- 
^U7v>M^(t(Metal locene-VLD 50 
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pe) . (2) sz\nz>fimzm^T:m&2ti 

fcffiSO. 860-0. 9 20 g/cm 3 ©fitJM#jfiffi 
ffiK:c^U> • a-*U7^ >ft»£f* (Metal 1 
ocene-VLDPE) i. ^g0. 9 5 5-0. 9 
70g/cm 3 ©jrttfcflWJx**^ (HDPE) <t 
H5fS H D P E ©d*T»£#£tt© 1 0 UX^TF i 

[005 6] #"#>S«tIttt. *%i*Ji©£ 1 (D#l7 -f ;U 

^;i/a«:*jw5^4@» > immv&mv < Ji&zmm. 
»aw©sstc am l fctftecc*rt»a»6 2 #s ©a 4 

■©rtWKtiarr a *>©-*?*&#» ss3JB©«fig*fi3it 

#>p>tiz> 0 se-or. ur4B(cffiffl-rsvLDPE«, z 

iegler-VLDPE "CJifc < . Metal 1 o c 
en-VLDPE*ffll,>4Ci*i*66ti5. 

[0057]Metalloc en-VLDPE©^g 
^iielSffl^^n/cW^WS*. «K©J:»)»*0C> 
$311. a-^U? >©«S. >;l/F70-U 

- h (MFR) ©fffffifoB. Metal locen-V 
LDPE (teJcOfd e-PE) 4HDPE£*»6«t*iB 
^»fll'PT©HDPE©ii-£$(^{COiraS. HI 1 ©^ 
17 ./ ;UAiCfc^Sm2B©Ui c «{C*jt ( ir^b/c4>©<!: 
|3!«T?*S. — *\ *»91©^Jl7^Jl/A{C*lWS»4 
»©/¥*©«£». MiESS 1 ©^17 •* JUACCfcWS^ 
2Jf£«S&«3. %>mv -i )\>A£&<Dm&tCftl,X 3 5 

02(1 K tt^r ^-©H^A# < -T-5C 

&o cnKcfcf). ^®7^;i,A5c+^^|>cttiiHflS , |g 

[0058] »4»©/ , p*©«^3W±sa»H*Tiaa 
-;bgpr© b->^-;u©^*^A>^. ot±lifc») -r 

BJ©^fS©SrtJl(C^.5^©-C*-5-C. ^-JUttiW^" 

[005 9] ?Ct, $165^0^17 ^JbA(C*}^^,0 
5»%1«fiR-r*»ll«:{4. SgO. 9 3 0-0. 95 0 
g/cm' ©ifilK«i^U> • ^ >^S^ 

(l-pe) #fflt,>e>ns. »«»«iNntt. *&w<Dm 

ttc. itlK«x^U> • a-tU7^>Sl^ (L- 
P E ) ©Sgg#±!Bffiffl£iWcig^©F4ig.£. «S© 

;H-7n-l/-l (MFR) ©Jf®ffiffl^(c-3)CirW. 

m i ^©laBjKte^T^Lfc^^m'&s. 

[0 0 6 0 ] S&5J!©J!<&©S!J^«. ^Jl^^JbA^ft 
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<DiI«&fc:#tG-C3~ 1 5%£TS©*W*IA>. issb 
©/S<&©W!l£*5±iBi5H£Tlsl&£. ^mv-<)V^<D^ 

awe. ±tai5H^e^-cji< or«>^-iH4^»w^ 

A©f|S$M±#igTT£:te^ft#*£. HJ5B©«#©S!l 
±fBaSffi©*T?4>. #k:5~i o%T*&©#jif 

[0 06 1 ] C^B? -< ^ACDSfig^D &tc. *^Bg 
£B7 ^ ;UA*«Jft-r-5«c«. *»55*fctt3SK«3*fli 

•C*^*J. 4#«cj»Jlltt. S^tecfctfftj^feM?© 

[0 062] C»m©*ffi«C*(,»T«>. &j|©Wffitfig 

&««■©— aw«teiwk*iBc t . 3Wfc«itc<fc attffiffiT 
©45*tuP£c&. a-jf. *«^©^»7^;i/A*» 
j*-r-2>^©?as^#«. IS15 0-2 5 0-C, »*o 

<»1 7 0-2 OO'Cif &©tfflttlA>. ±sBicJ:0 
SSli§3tl.6*^7 — mc 10 0-3 
0 0 /um. *7£U<»200 — 3 00jim-?&£#E. ffi 

[0 0 6 3] C8W©SM0*IQ #*MI!©S»K: 

m i «. mmm^m um* » ?) <o-m^-riE 
mmm^mi o«. issA&mv&m? < 
;i/A2ft£as©#&tt<fc^»fu -en-?n©^5B 

u se>ccpsw!t2 o*t-h^-ju^©^©sc<t»)K 

[0 064] ^17 ^;l/A©^5B*F«3fflljK:L/r 

*ci«cJ:»)SSi 0%fiS^urfeJ:i». ccr, ^B 
7vAAOt - hS'-JU©gfeffc£LTM:. 13 0—2 0 

o-c©agffiB&sjrr-5c£#s-e#> m«2 50d 

mSlSOWS £WT-5 7 / ;l<A©*§£, jwie©i&ffiffiB 
"Cttil&O. 5~6&£t>9J6b4ttlT?2'--Jl''Cd&. □ 

©^«tttc«n/c«fli. e9A«* b>-c^b/c 

fc©*flH» *©**?* U». ll»«2 0 eNj&ft 1 2 0 
- 1 3 0W;x?u>Si U/cH^©t- F-->-;U 

14 0-170 °C"C^J 0 . 5-5 jft1B©IBH"CjP«J"S-n 
[006 5] 
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C^B7 -< JUA©^i&] 
HJte^l) 1 - 5 *J <fcCttfc«W 1 - 3 
■Tffi©*WlA-G*ttfflU *»«WWL-f>7U-^ 
a>®C«t-3-C5B«Ji©^B7^Jl/A?:^U/c. & 
J±|SWe©£B7 ^l/A©B«^*J<fctf&B© 

[0 0 6 6 ] (ffifflLfc«}jlg) 

®jjia : ^-v^-mtrnm*-*^ • 1 

10 i^(L-PE) CH#fb^ <*) ^S0 .94 
Og/cm 5 , MFR2. 1 g/1 0» ( 1 9 0"C) . 

r^;Uh-fefy^X4020Bj ) -*»W{C«* 
mi©^«^^^A(C*5W^lB$fc«m5Bffl. fit 

— .^-fe>SS^ (Me t a 1 1 o c e n e -VLD 
PE) CJE#ft^ (ft) S?. m&O. 901g/c 
m 3 . MFR 1 . 5 g/1 0# < 1 9 0°C) . 
rxiKUa-J ) -110^17 -f^AKfetf-Sff^B 
20 CD £fctt3t4B(l) ffl. IZO^I^-z^AKteWS 
141(1) ffl 

fflf\eB2 : JbsStifllB 1 (Me tal locene-V 
LDPE) 95«S%£. HS^tf'Jx^l^ (HDP 
E) CH#{b^ «*) K. SggO. 9 65g/cm' . 
MFR1 5 g/1 0^ (1 90 °C) . A&S IVW-tf ? 
i^XJ ) 5 11% i ©i^ffilll" ® 1 ©^1 7 ^;l/AK 
*iW&ffl2BC2) $fcB»4i(2) ffl. I2©^l7-( 
;UAtC*itf &KI4BC2) ffl 

8*Jj§C : x^U> • ^h^^^D F^*>«*^» CH 
30 mt¥ («) M. tb« 1 . 02. MFR40g/10» 
(190*0 . #5Xf£if£Sa (Tg) 80°C. ^ n D d« 

rr^6 5 0 9j 3 ifcJ;iy ! ®2©^i7^i'A 
&cfcW£gr3Bffl 

WABD : 7^a>6 (Ny) C*b (1*) H. 
rrs7>j ) -»2©^i7 ^ -rt/Ajcfewst&iBJB 

^fliE : ^-y5-«!«ifi[tR«affiafflCx^U> • i - 
7*f>*i^ft(Ziegler-VLDPE) (H# 
fb^ (80 8. SSO. 8 8 5 g/cm J . MFR 1 5 
g/10»(190*C), S D D D « T ] 
40 ^HIE 1 : ±fS#JfliE (Ziegler-VLDPE) 

> CS*Mb3s («) iSp°p« rrF7-j ) 4 511 

%i. H D PE tmtti<Dffi3& i>^4*£vt>7>\ D 51 

s% tom&msz-m 2 ©^b 7 ^ >\, a«c*»w 2 b 

(2) ffl 

^IIE2 : ±iel^fl§B 1 (Me tal locene-V 
LDPE) 5 0tl%i. »7U-(>iy77 h^14 
#'Ji?U> Cf?tli©®n a p« rrFv-j ] 4 511% 
£. HDPE C«?W©S n a p« rM^-fef^^xj ) 51S 
50 %t<Dm&mil% - •»2©^17 y^A{c*j^^^2B 



(10) 



17 



(2) m 

wjbf : mm**? u> • i - ( l - p 

E) (Z»t?(tt) ^S0.9 3 0g/cm J , 
MFR2. U/10»(190'C) , B,,^ r^;bF 
■b'-;W2 0 3 0Bj ) 

®mG : _LfBi$iJ|gE (Ziegler-VLDPE) 2 

onm%t< ±mmmF (l-pe> 7 5it%i. h 

DPE (.mm<Dm&% r/W-fe'-^xj ) 5ftS%£<D* 
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&*J. Tia©*lcp, "COC" <t«MK*U7 4 

^•fe > * . " d e - p e " i «^gafa*;u# 

[0 06 7] 

mi: 

MOW-*, T«: 





»1* 


«2ft 


*3» 


«4M 


»5« 


1 


A{L-PE> 
6.8% 


B1 *1 
85 m 
38.6% 


C(COC) 
20fim 
9.1% 


B1*1 
85m m 
38.6% 


A(L-PE) 
15Mm 
6.8% 


Hftfl 

2 


A(L-PE) 
15/zm 
6.8% 


B2*2 
85 /zm 
38.6% 


C(C0C) 
20 /xm 
9.1% 


B2*2 
85 Mm 
38.6% 


A(L-PE) 

a 8% 


Wftft 

3 


A(L-PE) 
30/tm 

13.8% 


B2*2 
65Mm 
29.5% 


C (COC) 
20 /im 
9.1% 


B2*2 
90Mm 
40.9% 


A(L-PE) 
15Mm 
6.8% 


**« 

4 


D(Ny> 
30Mm 
13.6% 


E1 *4 
40 /xm 
18.2% 


C(COC) 
10Mm 
4.5% 


B2*2 
125m m 
56.8% 


A(L-PE) 
15Mm 
6.8% 


5 


D{Ny) 
30 Mm 
13.6% 


E2*5 
40 Mm 
18.2% 


C(COC) 
10Mm 
4.5% 


B2*2 
125Mm 
56.8% 


A(L-PE) 
15Mm 
6.8% 


ami 
1 


A(L-PE) 
15Mm 
6.8% 


G*6 
38.6% 


F(L-PE) 
20 Mm 
9.1% 


Q*6 
85Mm 
38.6% 


A(L-PE) 
15Mm 
6.8% 


2 


A(L-PE) 
15Mm 
6.8% 


E1*4 
86Mm 
38.6% 


D(Ny) 
20m m 
9.1% 


E1*4 
85Mm 
38.6% 


A(L-PE) 
15Mm 
6.8% 


3 


A(L-PE) 
154tm 
6.8% 


E*3 
86 $ltil 
38.6% 


C(COC) 
20 Mm 
9.1% 


E*3 
85Mm 
38.6% 


A{L-PE) 
15Mm 
6.8% 



*1: B1 (MetaDocene-VLDPE) 

•2: B2 (Metal k3 can*- VUDPE + HDPE) 

*3: E (Zleglsr-VLDPE) 

M: E1 (Zegler-VLDPE + da-PE + HDPE) 

*5: E2 (Ziaglar-VLDPE ♦ da-PE + HDPE) 

*6: G (Zlegler-VLDPE + L-PE + HDPE) 



[ 0 0 6 8 ] m 1 <fc 0 HJ6*»fc cfc 5tC , HfiSFII 1 , 2 fe 40 
<fcO*3t**^cDm l ©^Ji? 4 ;u a ceteris -r&„ $ 
fc. HiSt&)4*5<i:0*5 tt##SBj©|S2 -< ;UAte 

02/IfcJ:£>*lg4Ji£ti 
&$Ht dHHIG) *-C<DM e t a 1 locene- 
VLDPE©$Wtd^#4>ftt>C4. SiMe tall 
o c e n e - V L D P E tm^LXmi^tlt:^i>m^a 
ifi^mmft JbjJOBBEttiK (de-PE) 

i)miKtVy 4 >it*^ft (COC) -Cft(,>C4#>6. 

^jUAfcit^L/^ci,^ tk$50i)2« 1 fl?3 so 



SSi?U> • a-*W 4>PkM£& (VLDPE) 
TlX$>Zt>(D<D> Metal locene -PEVltU 
< Z i e g 1 e r - V L D P E r*>6 C tfrh. 

[0 0 6 9 ] (^©tSig) ^CC. HJSWl-5*s«f:0* 

Jttawi ~3-cf#e>n/c^H7 ^a^jb^-c site 

^TJ^fripgl 3 6mm. 132 70imft^^l 
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gfl©t- hl>-Mtl 5 5'CT4. 5»|IBtfl>. dSP** 
2 0 ©*>-;l,« 1 40-1 50 'C-C3 fiflfltT o/e. ft 
*s. tfl*>< » * 1 0 iC«5 0 0 c c ©^S*£3tiISg*f 
U ^» F*-«-*©8Wtt5 0 c c&&S<fc5K:WSE 

[0 0 7 0] CSS©f£ffiKR) f©6S«»l 1 ~ 5 *s JcZ>i:b 
(a) W&tt :5 00 c c©»iS*JWM©SK3h. ^ v 

kx^-x*55 o c ctcmm^titcmm^-y ? i o&c*f 
it, i i 0-C-C4 o^©iWEE&atttt&a&ifcu 

[0 07 1 ] (b) SBJtt : '^10 ©MBAaJifg 

K*5W£ifefi4 5 OnmTO^HI (%) £?»J5£L 
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*tc. 

(c) WfUjSStt : ^1044 •CT»»»ff 01c 
f£. SS§£37j[Srt»6&5[5]. 1. 2m©««**6BrF 

IMR^9^©W9. '>-^*n©w«i*e«t? 

(d) ^ v F X-<-Xtittlfi : tftj&r* ^1056 0'C, 

i o%rh-ci o amiss (Sisr2^raag«:^) 

[0 0 7 2 ] (e) *ftm>& : W<&'* "^10460 
10 *C. 1 0%RHt?l OBraftllfct, SSf©*»<D 
2^i>S*HS©^b*S'M-r.5 C itc <fc «3 ^/c„ 
«±©K»fii»** 1 tc^-J". fcfc. w^ttfc^owas 
«*©»««:** a + A«JUff 

[0 0 7 3 ] 
* [312] 





iWM4 


wmmt 


(%) 


*tt)*(mL) 


(mg) 


S**«1 


A+ 


A+ 


86.5 


20 


4 


IWM2 


A+ 


A> 


89.6 


20 


4 


SIMMS 


A+ 


A+ 


85.3 


20 


4 


MM 4 


A+ 


A+ 


84.9 


10 


5 


MM 5 


A+ 


A+ 


85.0 


10 


5 




A+ 


A+ 


85.8 


200 


4 


ifc««2 


A+ 


A+ 


86.1 


15 


11 




B 


C 


86.7 


20 


4 



[0 074] f|2©^cfci3BJ675^J:^(C. SHWIl 

SBJtt©^^tt^n-C^-5±fc. ^«©«AtcJ:5^' 
»f©Bft*\ *#j§»c^£rt^©?)&J>©f!lJg*5+ 
^tcWISntl^Cii^^fc. — -ft. ttMWKD 

mm>i~; fit. ^g^©#tt»^nrc^^©©, 

£M©«A«Ccfc «r©jg4i*s3tA>. fcfct8W2©tfr 



ffiWZ t u r * - y 9 -fm<DMl&®&# y x u 
i>rt»s©rirtBWt3&HaTLr*jo. amsccna^ 

[an *^©gs©-*5s^.#.%^-riEffls-c* 
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[HI ] 



A 



20 A 



O 



22 



(51) Int. CI. 7 

B 6 5 D 65/40 

C 0 8 L 23/06 
23/08 
23A6 
23/26 



F I 

B 6 5 D 65/40 
C 0 8 L 23/06 
23/08 
23/16 
23/26 
A 6 1 J 1/00 



D 



3 3 1 A 
3 3 1 C 



F£-A(##) 3E086 AD01 BA04 BA15 BB02 BB41 
BB51 BB85 BB90 CA29 

4F100 AK02C AK03B AK04C AK05B 
AK05D AK48A AK62B AK62D 
AK63A AK63E AL01C AL05B 
AL05D AL06C AL07B EA05 
BA06 BA07 BA1QA DA01 
GB16 JA13A JA13B JA13D 
JA13E JB07 JL01 YYOOA 
YYOOB YYOOD YYOOE 

43002 BB03X BB033 BB05W BB15W 
BB2QX BB21X GG01 



